
 
NMFS OCAP EFFECTS SUMMARY AND RPA ACTIONS 

 
 

1) Starting the Northern part of the Central Valley, proposed water operations at Shasta 
reservoir would result in elevated water temperatures that have lethal and sub-lethal 
effects on egg incubation and juvenile rearing of listed salmon in the upper 
Sacramento River.  We predict 16 – 65 percent egg mortality resulting from high 
temperatures.  The NMFS RPA includes a new year-round temperature and Shasta 
reservoir storage management program to minimize effects to endangered winter-run 
salmon that spawn only in the Sacramento River, as well as long-term passage 
prescriptions at Shasta Dam and re-introduction of winter-run to its native habitat in 
the McCloud and/or Upper Sacramento Rivers. 
 

2) In Clear Creek, a tributary to the Upper Sacramento River, recent project operations 
have led to an increase in spring-run salmon abundance.  However, the proposed 
project operations were uncertain to retain this successful effort for 21 years into the 
future.  The RPA ensures that these essential flows and temperatures will be 
maintained. 

 
3) Red Bluff Diversion dam is a series of antiquated operable gates that are installed to 

back up the Sacramento River to allow for an agricultural diversion.  The proposed 
operation of this structure would delay 15 percent of winter-run salmon and 70 
percent of main stem spring run salmon from their upstream migration.  Also, the 
gates, if operated as proposed, would completely block up to 35 percent of green 
sturgeon from their only known spawning ground.  The NMFS Alternative allows for 
modified gate operations while an alternative diversion structure is being built; then 
complete gate removal by 2012. 

 
4) Both project and non-project effects have led to a significant reduction in necessary 

juvenile rearing habitat in the Sacramento River Basin and Delta.  This RPA contains 
both short-term and long-term actions for improving juvenile rearing habitat in the 
Lower Sacramento River and northern Delta. 

 
5) A major effect of water operations is diversion of out-migrating juveniles from the 

north Delta tributaries into the interior Delta through the open Delta Cross Channel 
(DCC) gates.  Instead of migrating directly to the outer estuary and then to sea, these 
juveniles are caught in the interior Delta and subjected to pollution, predators, and 
altered food webs that cause either direct mortality or impaired growth. This RPA 
mandates additional gate closures to keep young fish out of artificial channels and 
allow them to migrate safely towards the Ocean. 

 
6) Water pumping at the State and Federal export facilities in the South Delta causes 

reverse flows, leading to loss of juvenile salmon migrating out from the Sacramento 
River system in the interior Delta and more juvenile salmon being exposed to the 
State and Federal pumps, where they are entrained at the pumps.  Overall mortality to 



winter-run salmon is 35-90 percent of juveniles that enter the Delta and 5-20 percent 
of the entire population.  The effects on spring-run salmon are similar. This RPA 
prescribes Old and Middle River flow levels limit the strength of the reverse flows, 
thereby keeping more salmon away from exposure to the pumps. 

 
7) Survival rates at the State and Federal pumping plants are one juvenile salmon in six 

exposed survive for state facilities, and one in three for Federal facilities.  The RPA 
prescribes additional technological measures at the facilities themselves to enhance 
screening and increase survival of fish. 

 
8) Juvenile steelhead migrating out from the San Joaquin River basin have a particularly 

high rate of loss due to both project and non-project-related stressors.  NMFS 
estimates between 90-99 percent mortality of juvenile steelhead originating in the San 
Joaquin River Basin.  This RPA prescribes additional measures to improve survival 
of San Joaquin steelhead smolts, including both increased San Joaquin River flows 
and exports curtailments.  Given the uncertainty of the relationship between flow and 
exports, the RPA also prescribes a significant new study of acoustic tagged fish in the 
San Joaquin Basin to evaluate the effectiveness of the RPA and refine it over the 
lifetime of the project.   

 
9) On the American River, project-related effects on steelhead are pronounced due to the 

inability to consistently provide suitable temperatures for various life stages and flow-
related effects caused by operations.  This NMFS RPA prescribes a flow management 
standard, a temperature management plan, additional technological fixes to 
temperature control structures, and, in the long term, a passage at Nimbus and Folsom 
dam to restore steelhead to native habitat.   

 
10) On the Stanislaus River, project operations have led to significant degradation of 

flood plain and rearing habitat for steelhead. Low flows also impede cues associated 
with out-migration.  This RPA includes a year-round minimum flow regime 
necessary to minimize project effects to each life-stage of steelhead, including new 
springtime flows that will support rearing habitat formation and inundation, and 
create pulses that allow salmon to migrate out successfully. 

 
11) Hatchery practices at Nimbus hatchery contribute to loss of genetic diversity and 

mixing of wild and hatchery stocks of steelhead.  The RPA prescribes development of 
Hatchery Genetic Management Plans to increase the diversity, and therefore, 
resiliency of salmon to withstand a wide range of conditions.  This will also allow for 
a stabilized and adequate salmon prey base over 21 years, necessary for the survival 
of Southern Resident Killer Whales. 

  

 2



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


